This feature focuses on a reagent chosen by a postgraduate, highlighting the uses and preparation of the reagent in current research
Introduction
Hydrogen peroxide (H 2 O 2 ) is a strong oxidizing agent and a weak acid in aqueous solution. It is a very pale blue liquid which appears colorless in dilute solution and is completely miscible with water. Hydrogen peroxide and its highly concentrated aqueous solutions (>65%) are soluble in a range of organic solvents, for example carboxylic esters. It decomposes in a violent reaction into water and oxygen if heated above 80°C. It also decomposes under the influence of light and in the presence of metal ions or oxidizable organic materials. Hydrogen peroxide is com-mercially available in concentrations of 3-90% as a solution in water.
Hydrogen peroxide and water do not form azeotropic mixtures and can be completely separated by distillation. By fractional crystallization of highly concentrated solutions 100% pure hydrogen peroxide can be obtained. Pure hydrogen peroxide is usually only of academic interest and is not produced on industrial scale. Hydrogen peroxide is manufactured by the autoxidation of 2-ethyl-9,10-dihydroxyanthracene to 2-ethylanthraquinone and hydrogen peroxide using oxygen from the air. 1 Abstracts (A) Hydrogen peroxide is a versatile reagent for the oxidation of sulfides to sulfoxides. Racemic and chiral sulfoxides can be obtained. Zhu and co-workers have reported the asymmetric oxidation of sulfides as well as the kinetic resolution of sulfoxides with hydrogen peroxide in air by a salan-vanadium catalyst; this method provides an efficient procedure for the preparation of chiral sulfoxides in good chemical yields and excellent enantiomeric purities. 2 (B) Hydrogen peroxide has been extensively used for the transformation of alkenes into alcohols. The hydroboration-oxidation sequence constitutes a powerful method for the regio-and stereoselective synthesis of alcohols; usually the OH group binds to the less-substituted carbon atom (anti-Markovnikoff product). 3 Besides, Knochel and co-workers used diphosphines as ligands in the rhodium-catalyzed asymmetric hydroboration of styrene derivatives. The Markovnikoff product was obtained in good yield and good enantiomeric excess. 3c
% m (C) Syn-dihydroxylation of alkenes is carried out with hydrogen peroxide in the presence of catalytic osmium tetroxide. 4 A clean and safe method under organic-solvent and metal-free conditions was also reported. 5 Another way to afford 1,2-diols is a rhodium-catalyzed syn-addition of bis(catecholato)diboron and subsequent oxidation with hydrogen peroxide. 6 (D) Hydrogen peroxide can be used as oxidizing agent in Baeyer-Villiger oxidation to transform ketones into esters or cyclic ketones into lactones. The asymmetric version of this reaction has also been reported using platinum(II) complexes 7 or a novel planar-chiral bisflavin 8 as catalysts. An unexpected rearrangement of the initially formed ring-expanded lactone was observed and used in the total synthesis of farnesiferol. 9 (E) Hydrogen peroxide provides an efficient conversion of alkenes into the respective epoxides. This epoxidation gives the product in good to excellent yields. A range of substrates such as a,b-unsaturated carbonyl compounds or functionalized olefins has been used. Metallic 10 or organic 11 catalysts can be used; it is also possible to carry out the epoxidation in an enantioselective manner. 
